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p25-52 和光敏色素 A突变体 phyA-211 为材料，对避荫反应的机制进行研究。 
通过对避荫突变体 p25-52 的表型分析与图位克隆，我们发现在 p25-52 突变
体中第三号染色体 7.915632MB 位置上的碱基由 C 突变成 T，导致了 AT3G22380
基因的第 592 个氨基酸谷氨酰胺密码子（CAA）突变为终止密码子（TAA）。通过
对 AT3G22380基因功能缺失突变体 tic-2的研究，我们发现与 p25-52一样，tic-2
存在避荫反应缺陷，表明 TIC 基因参与了植物避荫反应的调控。此外，tic-2 对
2,4-表油菜素内酯(eBL)的超敏感表型，表明 TIC 基因对 BR信号途径具有调节作




和叶片的衰老。COP1 和 PIF7 是介导 PHYA 抑制衰老的重要因子。此外，强遮荫
条件下 phyA-211 突变体对 ABA 超敏感，暗示了 PHYA 可能通过抑制 ABA 信号途径
影响植物的衰老。 
  
















Light not only provides energy for plant photosynthesis, but also is 
an important signal that regulates plant growth and development. 
Arabidopsis thaliana exhibits a series of physiological and morphological 
changes under shade conditions, including elongated hypocotyls and 
petioles, reduced hyponasty, reduced chlorophyll content and early 
flowering. These changes are collectively known as the Shade Avoidance 
Syndrome (SAS). Production of the SAS often results in low yield and 
reduced seed germination rate. A better understanding of shade avoidance 
response is therefore beneficial to crop improvement . In this study, we 
used shade avoidance mutant p25-52 and phytochrome A null-mutant phyA-211 
to study the mechanism of shade avoidance response. 
Through phenotype analysis and map-based cloning of shade avoidance 
mutant p25-52, we found a C to T mutation at 7.915632MB position of 
chromosome 3 in p25-52 mutants, which converts Gln592 to a stop condon 
of AT3G22380 and subsequently encodes a truncated (TIME FOR COFFEE) TIC 
protein. A null allele of TIC, tic-2, was also defective in shade induced 
hypocotyl elongation. This result demonstrated that the TIC gene is 
involved in shade avoidance response in Arabidopsis thaliana. In addition, 
tic-2 was hypersensitive to 2，4-Epibrassinolide (eBL), suggesting that 
the TIC gene plays a role in BR signal pathway. This research provides 
a new direction for the study of TIC function. 
In our simulated shade condition (reduced R:FR), we found that 
senescence was induced in Arabidopsis seedlings.Through the study of 
leaf senescence induced by strong shade（R:FR=0.1）, we found that 















chlorophyll and leaf senescence. COP1 and PIF7 are required in this 
regulatory pathway. In addition, phyA-211 mutant was hypersensitive to 
ABA under strong shade condition, indicating that PHYA may affect plant 
senescence by inhibiting ABA pathway. 
 


















全称 缩写 中文名称 
Picloram pic 毒莠定 
Gibberellin GA 赤霉素 
Brassinosteroid BR 油菜素内酯 
2，4-Epibrassinolide eBL 2,4-表油菜素内酯 
Abscisic Acid ABA 脱落酸 
Continuous white light Wc 持续白光 
Shade s 遮荫 
Strong Shade s-s 强遮荫 
Shade Avoidance Syndrome SAS 避荫综合症 


























































Jorge J. Casal 2012 
图 1-1 不同生长时期下拟南芥的避荫反应[2] 
Fig1-1 Shade-avoidance responses at different stages of the life cycle 






效辐射（photosynthetically active radiation，PAR）从 1500 µmol m−2 s−1






，而 R:FR 的比例降到了 0.1。R：FR比例的定义为：波长为 660~670 



















Jorge J. Casal 2012 
图 1-2 太阳光和遮荫光的不同[2] 






域的 UV-A 光；ZTLs(Zeitlupes)蛋白家族主要感受蓝绿光；UV-B 受体感受紫外
光 B 区域。 




大致处在 120~130 KD 范围。同一光敏色素蛋白分子主要以两种不同的形式存在
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